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(57) [BR] 

H^ffi<D¥^JffiCC*t L ± 5 m m t*F*J £ ft £ <fc 5 CC? I * 

©1 4 2 0 °C^6 1 3 5 0 °C(DiaoSS^E*fc«^ V 
3>©UL#>6 1 4 0 0 B C©ffl<DifiK£JRG (fiK^fc 
*/*Sfi*fc&fflfi<*) CC/cm] tSfi^^BP 

»0iae^iiBGc [°c/cm] tjsaHiaaB^oiafi^ 

12Ge t°C/cm] i(DiAG= (Ge-Gc) t?IL 



BEST AVAILABLE COPY 



a#*SafiRffl$«:> «a*©B«»ffi©J&tt#. 

m m > r @?SWffiCD^fiiK:*f l±5m m«rt £ & 

£<fc 5 teg I £±lf & C t £*5MS <t r £ a >#*Sft© 

jt***sasE«*cc % *sa*<D@«s*ffiia&© i 4 2 0 °c 
*>6 1 3 5 o'c^^^^se^/c^^ 1 ; ri><Di^> 

6 14 0 0 a C<Dffl<DUE&)WZG (fiK^{bfi/*Sa%IA^ 
f&Il$) [°C/cm] J£S*'frW#©fiffi5JlB 

gc [ a c/cm] iteaiaaaJ»<Dia^i3Ge re/ 

cm] i<DiAG = (Ge - Gc) ^mLtcm. AG# 
5 °C/ c mfetrt <?: & £ J; 5 CC^rtfia*«l8P*r S C i * 

§(7)1 4 2 0°C#>6 1 3 5 0*C<DHI©SS«IHE*^»^ 
«; 3>(D^,-£>6 1 4 0 0 T^P^CD&Jg^JlBG (SK^ 
{fcB/fifiWWr^fiS > [Vcm] <Dffi£ . *sa*'& 
3ft»<DaS«3iBGc ['C/cm] iSaHffla^Offltt 
£}IBGe ['C/cm] <h<D^AG = (Ge - Gc) r« 
L/cB#, AG^5 0 C/cmW^i^:^J:^^^rtfiJS^ 

swaur s c i i -r s u 3 >3M*a©8BB;frS. 
£%'tm£?z> 3 t etso >- y a ^msaoHfi:* 

So 

[Rm 5 ] wmr snvottK* 2000 gell* 
r & c t zmk tts ras 3 xtfts^s 4 sBttos/ y 
3>#isa««ufi*ffi. 

1 fJKtta*© 1 3 0 0 -C*6 1 0 0 0 °C 
* -C<DSS«OJea©S3 *s 8 c mtTF£ ttS <fc 9 KliM 

flrrsc&«4Mft& > r«. «6ffjiittc»ui»«ai5o^ 
-rn/p i ^tciatR C//c^ y 3 >#*sa<DSJB:£ffi. 
imoz 7 1 UEtta*© 1300 -c* e> 1 o o o °c 

i»-r*i*> i accBBttufc^ y ^ >#<*a<oijjS^ffi. 

[MWSf 8 ] H5fBJ« a*OB«#ffiia«© 1 420'C 
35)6 1 3 5 0 o C<DPfl©SJS^JE*/c«vy n 
6 1 4 0 0 -C^PaK^Sa^ieGibgiitfilS^iHgSO 

T*. »*3Bl&^Lil«3B7<D^-rti^ia(CS2«L/ 
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ea^Ris^^fite**^ wsE3tis^y3>#s 
a**«a«fii«cc % tea*oH«»fflifi«© 1 4 2 o °c 

^ 1 3 5 0"C©B©iBK4MB*^»^V 3>(D1Hl*> 
6 1 4 0 0 •COOHKDfflK^ffiBG (iaK^tfi/satt^ 

fsjg$) [Vcm] coffin, isa*-c;*»»<waft^E 

Gc [Vcm] £*Sajai2ffi#<DSK^KGe [°C/ 
cm] <h<D^AG = (Ge-Gc) r*ll//cWK AG** 
5 Vc mKirt«t&4J:5CCjprtiaa«:JBRlE*r*Ct* 

j:^r^y3>«ea*»jfi , r*isacc*jcir, wj&j* 
is y 3 >4WA«sttatiEft«cc. tta*©@*»ffi 

fiff <D 1 4 2 0 °C#>6 1 3 5 0 TJtDWOfflfi^Kifctt 
i/»J 3>©fflL^6 1 4 0 <TC<DHI<DSK5JKG (fflffi 
»l^*JH«Sn««S) [°C/cm](Dl^ ftS* 
6t9©S|«EGc [Vcm] £ fSa/aS2atfW>ia 
K^JEGe [Vcm] i©iAG= (Ge-Gc) T? 
XOfcBS. AG^5VcmKrtt^l»cC^^« 

go 

#tta&S®T£SIBfc::fot>r. ^'J3>8BB[©1I 
HJbic^ y 3>#*SA*H*W"*«fc 9 6cH»iraWBIM* 

rmtmm t ©ih©bbb* 3-5cmi«ci 
tsacD^igsia« 

[«*3s 1 3 ] tf*^9 ac»i/B*« 1 1 cDi>-rn#> 
a° 

#*sao 

[IS*JS 15] F P D*BW lOOVcm 1 tTFT' 
^J}. ^-y-fX^i 0umW±©SEPD!5ffi^l 0 

40 ^/cm* jmTt?*sc<b*»«<fc-rs^y 3>^x- 

[mm 1 6 ] IfilSOirtM^, 5 %HTT* 
[0 0 0 1 ] 

<, iBisaaE»*#s*— avy 3>*isa©«ai*ffi. 

50 [000 2] 



\ 

# 



3 

(CZS) tl/cV 'J 3 >f Sa B ^>Ptt ^fof s 

jjBMW^rsrc^*. wee. FPD, LSTD. CO 
pflf©ya->>f> (Gr own- i n) XP§£P*tf*i 

[ooo3] cti^o^m^tsm-r^^tc^x. % 

•T, i/yn>**SS(CBX03i*tiS^-Y*>^^ (Va 
cancy. fcTFV <fcBgfS-f& C iWtttl* 

(Interstitial-Si, £IT I £B§IBT£ 

tfj&cftJ 6 ft "CI >S C t «rtt9iT & . 
[0004]V'j3>$fe B «W, V««<LB. V 
acancy, o^«3 V'J3>IW^6^-rS 

(d>tttO (Neutral, ElTNiBR 

It, iWiB^ci-W^ffi (FPD, LSTD, CO 
P) il^Ott, *< *t?tV-M*i«fiafP^:tR«©B? 

fflW«Tr*ft«. JcfiiLtttfffilyft^Ci«!lo 

[0 0 0 5 ] C©W*WB©«Ktt. C ZffiCC*jWS« 

<Dm% (H4#JH) VM4 IW«tO* 

WiSaccO S F iPf »ft*8WO«BO?f fiE^WBSft 
TC»*£l»9©3WaR£tto"Cl»5 (Erich Do 
rnberger and Wilfred vonA 
mmo n, J. Electrochem. Soc. , V 
ol. 143, No. 5, May 1 99 6. , T. A 
be, H. Harada, J. Chikawa, Pap 
er presented at I CDS- 1 2 A 
msterdam, Augus t 3 1-Sep t emb 
e r 3, 1 9 8 2#M) . 

[0006] Cft6<D*T\ fi£*©5l±tf ffitt- iB 3 

jfi#2Ktftoft, c©««®*6firt©$**. 9LBf* 
o*iiH«*iW»L/r(S»fb*Horc^. 1 

1 5 0-1 08 0°Ccr>iiaBSPfl«rg< FPDf, V 
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0. h-^;W^Xffi^*a««d>3ftri^j:^ci^ 

[0007] ^c-c. «a"c«»a3^h«wjn-r* 

©-"-SBXB^BJic I -'J -^ifftftiSFPD, LST 

d. copf©^**9as3n^c^^ffflT 

:/£#*6fttC>£*#t>S E P D <LPf tfft* 
WB*Jffffit4C(!:*s«-3fc. CCD*#l>SEPD (t* 
T. L-SEPDi^5)lt V««6CffaET4FP 
D, L S T D v COP9<t0fc^-f^1*ttK3B» 

[0008] -f *©«Rf«tB, ^> y 

b, y n >anjKG>*f«, ^xsiafft^^^t^ 

[p]^ ;l/!VsJ«3[>lBE*. @*cok<D^#^6ft&^ W 
t?B*WSft*TS#Rtt*fc«Z>«^ l*a«Sfilfffi (H 

[ooio] se*Bc©<fc5&ffffi^teS-3 

£a&fe<D<h£ft, <>tf t>©4#* 6ht 

40 mm^r^ct^cx^x. a*s^^x-^art©« 

[0011] 

BBa^tca^&Sft/tfeo-r, V - y * ^«*bJ:^ i 
-y ^^«i*Dii-rftfci?ffiuat^ JSa^ffi^s^r 

^r^>y ^>^x-^ (DffirtK^rfiS^ ^ & ^ 

50 [0012] 



cfc 5 K3 1 £ ±tf 6 C t t«S/'J3 >*«a<&ll 

[0013] C(Dcfc^CC, tsai$fif?S (SJKIfM) 
tfrfe. J«25mm*l»lr^rH*ll t ffl© 3 PiSfiK:»U±5 
mmWrt<taS<t9K:5FfflftLrttft«:5l#±Wti«. 

joBo^^v-y »^w*i i -y o 

[001412ft:. **HB©I«JJ»B2 CcBULfcJMB 

*OH?Klfffiiai»© 1 4 2 0 °C^6 1 3 5 0 0 C(DPb1cDS 
ft^ESfcKf y n >©B*j*U^6 1 4 0 0 'COPflcDfiK 
«EG (jaaSCft»/ttStt*filfiS) [°C/cm]<D 
II*, *§a*'fr8l^<DfflK5JKG c fC/cm] &£a 
H2«S»©jaS«JBBGe fC/cm] £<D^AG = (G 

e-Gc) AG^SVcmeifli&Si 

5 CC jFrtflffi* SUfBT & cfc 5 CC 0 /Co 
[0 0 15] C<Dcfc5ic, m&m-HRK-* l>*>ig>&*7 

h*/-> (JUT, HZiC^) OPMtCctO. r&*> 

ea^aj^oiaff^jiBG c t°c/cm] t&&m 

2»#©fiK£JKG e [t/cm] i©iAG= (Ge 
-Gc) vmotd&f. AG^B'C/cmfilfic&^J:^ 

KFrtaatwarrttf* v-»j? i - y * * 
v - y vf-mmt i - y y ^m.mt^m&o^^m 

S5/y3>*»Ka^->i-^*. KlEKlB"C*^att 
€rj»J*Ltt*«6«Ji-r4Ci*S"C#4. fit, C<D<£ 
9 CC aS^JKOMAG * 5 °C/ c m« 1*3 <b T £ C t (C J: 
or, »fiT¥JiRI^(OH«llffi»«*. Hffl5mm*l»t> 

ISa*©H«iraa#©fifi*JKG (fig^tS 
/»B**#fi«3> [ 4 C/cm] iim 1 420°C 

i 3 5 o # c<DPJi©ias«fflB*ffl(r^"C4>, e>yn>o 
ai*>6 1 4 o o o c<7)ra(D^^E*ffl^^^<=t^^^ 

i/y :a><D|fc£*»6 1 4 0 0°C<DfflO : &&Z)nttm^c 
[0016] iJMC, *«I8©B^3 ficiBIILfclMB 
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>W6a*»r*»^c**^ WfiRS*i4vy=i> 
#isa#isaiSfiB*«:. efi*©a«mBifi«w) 1 4 2 

0 "C* 6 1 3 5 0 "COWKOS&^t. fcfcts/ y ^ >©B 
1 4 0 0 TJ©Ptf<DfflK£JKG (fiS^tJI/tea 

£j§2Gc ['C/cm] £t&&mm$m<DU&zi&Ge 

[•C/cm] cOiAG= (Ge-Gc) t*OfcB, 
AG** 5 "C/ c mtlrt £ tt £ cfc 5 iC^rtSfi£$«-f & 

[0017] cocfc^tc. mmzwmvtc? a ? 

^^SCCfcl^AG^SXJ/cmetrtiftScfc^tCLT 
[£<tt4fc«>cc, e fc^3{Bm«:feaXKS^a<b^^m^> 

yn>mtta. s/ynv^j.-^sajft^sctwtti* 

[0018] C©i^, S»*B4CCM«Uft:J:^CC, EH 
ijnStiSBBtSI**^*^^. S/cf!l3OT5CcfEiRl/fc. 
<fc5CC. Enl^4ffl»<WaiS*2 0 0 0Gtl±i-r4<O 

o o G*tfSr«, lawaiflpsa** 5 ^^^^^**- 

[0 0 1 9 ] *»9i«:*ji»rtt. ISS*©1 3 

0 0 °C#>6 1 0 0 0 °C^-CC7)a®^CD^aS^^ 8cm 
fclTittSi^KIKBUl/ (»*^6) , tSB*© 1 3 0 

0°C#>6 1 o o otsroM^iatiRB^s o 

7) o 

30 [0 02 0] cfttt, *^a*©@«#H<fc9-t«© 

Hf*isaaj»«>fiK^E««5 1 ± was* as l fcs i± 
*f«i-eo[>*><o^*<&»), Sc^l±tfiS^Ccfcorfc 
[0021] tea*<oi 3 oom 1 o occ^ro 
<DsB*ttt*s/hs < & o , ssicciic^i±isarL/^tea 

40 1 3 0 0 Q C*>6 1 0 0 0 , C*'C©iaS^ i S:ii»"S"S^FPa 
^8 O^tffl^/cW^rfcStt^IiBGtDllftSttffl^^S < 

tea^fficcSo-cflgfi^RBSK-rfts^y^^ 
ttafc £ Zf* * - £l# cfc 5 i -r £ £ 5 i±»k*b < * 

[0 02 2] tit. 8 CCBBLte«B8 

». ea^oaa^fflawo 1420 x*6 1 3 5 0 °c 

©IB0>«a[«E*fc«^y 3>©»L^* 1 6 UOOTO 

p B lcDaS^S2Gi^l±cfiia[*i^gptr. *Sa^fficD?l 

50 ±tf«»*v • y v*mmt 1 • y ^*««i<D«wiB 




[0 02 3 ] fi£*ON««<kCO«^:*^<#fil/«ct^ 
;SffirlSB*5l±tf4<fc. ^ft£JK<D^AG = (Ge- 

Gc) #*#<&^ru*^*saffirtrN«Wctt£ft 

iCittffl*tt*r>ft:^ f5fBb/c<fc5fc:AG = (Ge 
-Gc) ^5 ['C/cm] CCttffliriiifeCC, 3Lktf 
i£fi£tBgir& citcJ:^ IS»±ffli«:N««*5ffl** J: 

fiB*CC, &a*<D@^ffiifi<££> 1420W135 
O'COmcDU^ffiZtctei") n><DfflL^>6 14 0 0 
•CXDIH<DfflK*raEG (S^fM/ttattfffilfiS) 
[■C/cm] ©ffifc* g B B H ^C«*D»ieG c [°C 
/cm] tfeSHaW^iatt^BBGe [°C/cm] £ 
OiAG- (Ge-Gc) -CStU/cBS* AG^5°C/c 
m«rt t ft 2> cfc 5 CC^|*iififtft ^Ci i "T 

[0 0 2 5 ] *fc. *fH8<DSl3ia» 1 0 6CiE«Ufc*9§ 

omi35o "ccDrHicDSS^Jie^ fc»^ u =* 
«£>e> 1400 - c<Dra<E>ifiK5jKG (ss^itfi/*sa 

»^[pJS3) [°C/cm] <D<»£, «Sa*'l>3$#<C>SK 
£j|BGc [°C/cm] i*gaja23K*OSK^iBGe 
[•C/cm] <b0iAG- (Ge-Gc) T'SlO/cB^ 
AG # 5 °C/ c mJMrt £ ft & J: 5 WFrtfttt SJBflfJ" 4 

TSgg^^t, > "J n >ffiH«E<D»ffiie±«:^ y n 
>3MSa*fflJBT & ± 5 CcH«lf ffiWr«*t*lB» ^ , > 
y n >#ea*H»UfcHiRI|iffilW»*f<oTSt »ffi i 
OHOBH*3-5cmiTSCiS:1$ait6, V»; 
3 >*tea<D»®K«r * 

[0 02 7 ] C<D<£^C, AG3&5 5°C/cm«rtttt* 

gB> »«c«»*ajftiufci8B'c**i«. *sa^Kso$i 

it« % HZ*K0*<aiBE»aS»rJI*ttT**»ffi^6 3 
-5 cm<OISHI*R6^'Ci9:BO/t«iStc-rti«, fc-* 

£]IB(D^AG = (Ge-Gc) * 5 °C/c m&LTlcM& 
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«ci # Drafts/ y ^ >#tsa««J»6B*BfiW4 

i>fiB<DV 'J 3 >3M£a*j<J:t^> y ^ > l )x-^45S 

[0 02 8 ] C©B*#ffilMM*T«li»H<!:©BWa** 
3 c m*88<E>»^tt* t - dr»* 6<D*rtBi*#^F+#£ 

j^v-u i - y ^iWi^ifilft^t 

io tt«i*r, *sa^fficcs:orfli<s^RiSff , r**s^y=i 

>*ea*JJ:CJ c, >^-^«:ff*Ci*s-C*tt<a4. - 

jH*.£JS^ra* »K^IBG*Ofc<D©fii#'h3 < ft 0, 
£^WK:tea^ffitcS-3TSfi^RllBa'C*S^ y =>> 

^afcj:^i-^*f#s/c8btc«gi±cfiis*ss 

[0 029] $ *^(DIS*^ 1 2 , 1 3 

fcK*Lfc«51tt. Wia»*i 1 ftl> limcjbs ©o-r 
20 tlfr 1 3BKl3ttL^*tt**t»ttlll**9 ftC^blS*^ 
1 i©t»rn^l«K9EttLfe36BK:j:oriai"Stifc 

2/y=i>«isar*&. 

[0030] ccojc^ki, wern^^i 1 tti*oan#B8 

(DC > 1 Bi£ L fc;£££*5 J: v 9 ft C > L IS 
3<JS 1 1 (D^-ftift 1 StclBi8U/ci6B«:J:oT^y 3 
>#tta*HifiTti«. N««r3SEWCC«a*?l±tf 
6n£/ctf>, FPD, LSTD. COP, L-SEPD 
^<DSa^^S^~C^ft^^^^ CC > ■JJE.-^BBrt© 

o tcts y n >wsa*«jfrr 4 C £ 

30 #st?*4. 

[oo3i]», *mi<Dm#m 1 4ociaKL/caw 

^> 0 CCDJc^CC. AG*5 - C/cmJWrt£ 

l*©*lsa»©tt<fc^^*^*^^ol K: *■ 

40 ift^o 

[0 03 2]^U, 2WfeW©»*B 1 5 ^CfatgU/c^ 
Hit*. FPDSI^lOO Vcm 2 felT"C*«9, *>o 
-y-^X^l 0 MmtUKDS EPDtftt*Jl OVcm 2 

[0 0 3 3 ] C<D£*>IC, ^WCCjc-^-CRJfiSn*:^ 

y=i>*tea*6fMBsns^y=i> , ?^--^». 

D^LSTD, COP, L-SEPD^FCD^n-WV 

^Rg^S^t:^>ftc^cD'c^> J 3 , ifetsfflft % >y ^> 

50 [0 0 34] L/^>4>, IS*^1 6CCiBt8U/c<fc^CC, * 
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[0 03 5 ] KT. *»B«:-^»»Ne«:lft9ir*# % * 

1) FPD (Flow Pattern Defec 
t) fctt, «Sfif*©^l/3>*iea»3&>6'?*-^«:«J 

«£WfciWEEC!>3FA*«fil* <«pH¥4 - 1 9 2 3 4 

[0 0 3 6 ] 2 ) S E PD (S e c c o Etch P 
it Defect) <ttt, FPD ifol — CD S e c c o 
x*^>y*J6L/cB$K: k i^tilS (flow pat 
tern) *#5fcO*FPDiW. »*i»»*{¥*> 

^i^se p D«ii{4^^x^-tciaa-r^ < b^x.6n, 

fgffc£*/c3fc<fc&. 
[0 037] 3) LSTD (Laser Scatt 
ering TomographyDef ect) <!: 

0. *ffiOS*H*»M<S:iBBl<DjS^*rx5F^>^L/ 

<tr^x-^rtccffffirs^iffi^J:s»a**iftifj-rs 

(J. J. A. P. Vol. 32, P3 6 79, 1 9 
9 3#M) . £tc, W6&<OW3VC\*. Am#<D#4 K 

(7\) r*5£l>9*S*i«£3*vCl>*. 

[0 038]4)COP(Crystal Origi 
nated Particle) £x — /\<d*P4j 

aWBMUWBEftS&lbSttSJRHittS^B'T, Sec 
c ox*^rttFPD*C&£^RS#, T>*xr»ffi{t 
#**8fe» (NH 4 OH : H 2 0 2 : H, 0= 1 : 1 - 

[0 039]*»!Jte>tt, CZffi«:J:S^'J:3>*tt 
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fflccwso/cic*, c©##ifi2©ffi<ttc>««ccF 

PD. LSTD, COP©a^tl<d>ft<, AfcttS 
life 

[0040 ]*Ct, COX*- h^b&SgiSfc&'Jx- 
5i«fflLfc. H4CC7nL/c<fc^6C. gfflBLfcl&K: (51 

[0 04 1 ] l*»*>, c<D<t^cc-5x-^ffirtr«rtrioi 

jR#ffi*¥Sftr*C£#-C*. ^x-^fflftBSSfiK 

[0 04 2] ccr, amcDSlit-Wrffiow^fcfcct 

20 IS*JHiaW^i»a^iBGei©fl*Wi03fciC*, 
(Ge-Gc) rd>ft< it 1 5°C/cmfeO, #&C. 
Bfl[«lEG©lft»fB*^:# < L/c«£*ctt. (G e - G 
c) bjfrPQ. «Ftc«4 0 # C/cm4M3^*4Ci*««l 

[0 043] C£>J: 5lC&ik^>b$6±f£iI18ift±<DUm. 

■) 4 lifter, iwcco^ttitt*. 

*l/T, ±iE<D<fc5te^$JK<D^AG;# 1 5°C/cm 

S^^x^^xorfffe^x-^coHrtrti, >#6B$ 
JH*««ftS C iCCjBHrStfE««**rS CittD, 

[0 044] *CX\ fiK«JEG<DM*«6r*ffi«r, 
W*fcf> F EMAG4PK<tlS*-&fi*W»WV7 h 
( F . Dupret, P. Nicodeme, Y. Ry 
ckmans, P. Wouters, and M. J. 
40 Crochet, Int. J. Heat Mass T 
ransfer, 33, 1849 (1990)) 

MWfrCibZ 1 4 2 0-135 CC&tdtZfVziXDM 
1 4 0 0 *C©fiH*WrJ»*t-C«fiU. */cH«lf 

sew o fiia<3E)^%a*s/c»»airtittj:c»c £ 

[004 5] Jtftffjtui, > y =1 >r§Sfctoi®ffi[Ui^: 
50 l ( ^yn>*IS«*H*0fcH»4»HIK(ft»©Tai 



• 
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tffltt^E £ OBfl<&ft ^ L fcH 3 O «fc 9 fcfflff*JE©« 
AG = (Ge-Gc) ^5°C/cm«Ti^^^W 

[0 04 6 ] cfcot, ^';n>^B B a (D?l±^SCC^ 
f?Hi5f#<D 1 4 2 0 'C y n ^61350 

•copj(Das«jffia/c«^ y ^ ><db**>6 noot 

OP^O^g^JgeG (fi^ftt/l&fi*fc&filfi3> re 
/cm] (Dfilft, *Sft^M^<D»tt*JEGc [°C/c 
m] &ttAJffi2S^<D&K«JEGe [Vcm] <t©2i 
AG = (Ge-Gc) vmLtcm. AG^5°C/cm« 

rtitt*j:5u:jW3jaa[*HZ«cj:»)B«"r*ia, vy 

4#M) o 

[0 04 7] 04(DJigp«:me>ti-6J: ; 5CcAG^ 5°C/ 
cmcoHZCcfcork, SESiia^il-^aafStvy * 

[0 04 8] CCDSJg^Jge^J®iS H B B^cD^^<i: 
0AfWJtCK9ir*i. H7eC7*l,fcJ:5CC. g£*<DC 
Zffir«, Gc = 3 0°C/cm, G e = 5 0 °C 

/cmit^i, AG = Ge-Gc= 2 0 4 C/cra©H 
Zt^O, WI^«H7(DA(Dfl[KrJ:tiaffJP(r^giiffi 

-cwarei. c©tt«r©«fi«w«. S9 (a) cc 
[0049] cncc^br, #«g8<o*ffit?w, m 

07©B©ffiBteJI6*iS<fc5iC* Gc = 35V 
cm, G e =4 OVcmitSi, AG = G e - G c 

= 5 e c/cm©Hzr*o, Jt«89ac^fiaarwjss 

[005 0 ] C©«»'CtaESfiattWSC»© 

g^JlBcO^ AG = Ge-GcS5 , C/cm*m/cS 
*. *ofiR«EG (GciGe) ©IB»fBft** < L 

[ o o 5 1 ] */c. cvmM&mm&ffij: ^±S5ccfig 
TSRccisiMfcofcaMWDjatt^Erft* i , 1300 
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■c*»6 1000 x:*r©»tti(l©i&»fi3*J8 c mfcTF 
<t & a <t 5 ccfwarr *>ct r mf&v a? * c t o /c. 

[0 05 2]£e>CC, C(D3g*«r?|±tfjSfi(Dffl^6* 
&<t, BEtceaitL/ca^fCfe^S l 3 0 0°C#>6 1 0 

[0 0 5 3 ] fit, C©<fc5CCAGft5T;/cmWrt 

[0 0 5 4] iU±(Dd:^Cc, #»»D-*- h^;l/«JS 
20 r<D3l±tf^ftW6*CCLTSfc#, cn^^r^i* 
»B*<DBffi*ffi2£<*© 1 420W13 
5 0 •C<DfflcDHff^E*fctti' y 3 6 1 4 0 

0°CC7)Picr)SJS^i2G<f:?l±tf2a^:PgpUr 4 

n©9i±tf««*^-f*>^- (v> -vv*®Mt>( 
>z-x?4UTfr ( i ) • y **««&©«wifiia{c 

fur, cti(cj:^riHHIKoilA^&*L<%* 

30 [0 0 5 5] **s. AGSSVcmeifiil, Sffi^J 

NM«r?[#±Cf-5/cd?>CD?|±tfiIS«raiecC«, 0«* 
tfA G# 5 *C/ c m «rt i & 4 J: ^ fcJMiiMSft Silr 

5Ltw\ v-y **isj^w*sj:5k:u -e^AG 

ft 5 Q C/ c m«rtCCHJ# Lfc* Sift* ^CgcSilJgfttST 

*»wcc i - y y^*»3&«-csrajiS«aKK:*t? 
nsa^B%«i^ti«, v-y i ~'j ^i(Dp 0 i 

«C*4N«*DJ6SJKia[ft»I*Ci*sai**. 
40 [ 0 0 5 6 ] C ^> y n >B«CC«i»ftEnftI*r S 

(MCZffi) CC<fc«3AGft5°C/c 

[0 0 5 7 ] 

r. HBft#«RC/a^6»iiaccKwrs. *r. 

50 tt. 3i±tf^3 14, 3l±Cf^3 lcpCCRltetlfc^^ 
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<fc . Jl^7#3 2 %IHS 3 -5 y #m&M 3 3 SO'*© 

mmm m^v?) t. i";=i >©»?«* 5 

fit O^ti-T) £Cix-Cfiii&;*ft-C<,»&„ ;u;/;K3 2 
«. ^-©F»9fM©->';3>ii?g (*§) 2 fciBSg-rSfflHct* 

t-^3 4©?HffiJlH(C«»f^tt3 

5A*ebs*iti,>£. 10 

[0058] SEfc. ^HOKJre&tCNfe&Kji&tt 

8 *»w . *©±<c±«H«BWIM5t9 #EB 
stress. ccDS^#SBf»tt8«. -eoTtttfy 

n 2 omffitOfflK. 3 - 5 c m©l®rSI 1 0 *»W 
-CKBStiTl,**. ±^*MWIM*9H*ft:K:j:ortt 

o. fi^£Xorraa*^?seftt©&£P£B3 

[0059] JJIjK. Siar-«0 1 2K:m6n-6J: i 5(C?l 20 

5 1 >i*aft*i^s»©«*i*Eiifti-i- & c t «t «fc 
or. iitft©#ijk&*iNMo. w&jro&ettsetsfe 

En?jn^n^ess©^[S]«. -cmucx 

SrrSC«fc#W*-&. m«. -o©n-OU£?|±l:f^ 

sffi#ipj©fiat§ <«aK*§) wpaisnsciicftt), - 

o©3 ;U*5l±tf^3 1 ©*¥^rSi©^ffl'J-CM[6jBEg 30 

[0060] ±EH 1 ©*BS5l±3fiB3 0JCJ: 

•C) «±tC^t/Cl!WW-*. ^JC. *-:/A7*## 
C i (C J: 0 » 2 ©&BB4>'baMcOTI£& 5 ©5fciS 

S©;£ftCt[3$E St* Jr-^OU 7 
#« 6#S 81 9 tfftg A 5 *9 l±Cf 5 C t tC «fc *) . 

[0061] c corns. *§m-cit> *§mv>mm*m 

l©g|5^-«;AlftH^|a) fC^Ofc«fc5K:. 9l±lfS3 1© 

aB±©#*&il 1 tti©MtKaJ^©J1-s^iffltc*jc»r. & 

ffiifiG£©M,!l©Sg# 1 4 2 0 'Cfrh 1 3 5 0 *C (* S 50 
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i^tt^y 3>©ai*>6 1 400-c) $-c<D&]g.m. t> 

fc>®SHZfcSBtt©ffl&#f^SK88*f8*iaW> *©±(C 
±»BttKJI!*t9%EIBt/ri»4. t ©S&Wffil&Mtt 
8 « . ©Tig i 2/ y 3 2 ©iSffi 3 t ©H (C 3 ~ 
5 c m©|®ra 1 0&KWTf9SB3 ttT (,»•&. ±SBH^»f 

K. C©IWIM*©±»Kttfl*&a^53£B. 

[0 06 2 3 C©«fc "5 K*ffi©iff±©fi«K:B¥Jg©HMH 
£KWTWi&*f *EBU 3 6Cce©«8&tt©_hg|5K:tS 

S©±SP'C»t-if^*«6©tSt*3» J &*f K'SCi*! 
tH*S©f. *SSS32^©Sa«JiSGe*i/jNS< 
.«gS*'C^©Sa^JBBG c £©Mfc/M < ti *) . 
I??I4^7 7 v hK&ot, iSa©^M(Cfel/>-C^RI 
jgS©H 0 ©^fe^ N M^-CigB H B^? I±lf * C i *^oJffi 
iftofc. C©tSS©^»SiL-C». H5IBfi!t^©^ 

a^g3 6 ittjwtc. mik<Df$M&Bim?z>m§?t> v 

[0 06 3] Sfc. *#6Wr-«. H l 2©J; ; 5«:?|±lf 
^3 l©^MtcS8E3 8 4EIt5©iW*t/l». C© 

?SS^2 0 0 0GK±, J:D!ifSK«3 0 0 0Gt<± 
i-T6„ SgtS^rEnSnf SCilcio-C^y 3>Ujg©>Pt 

g£*wisnr4sacfi©N^*s)2:^s„ sfc, mmn 

«*^^Tt6ti^J:*)W*L(.^. 20 0 0G*?^-C«. 

estiE[]*nxJti^* s ^>^ c » *» 6 r * s . 
[0064]* Lr^lfeWr'tt. fi^©«fc 5 tc@^«:^ I 

±jlS*ffiT3l±-5^«^<^t>t>©-C*«5. */c— 

Z>. bfrb, K3R«a©ffirt»m*>*»3*i*0. MC 
©Sjg»iffi*4. 

[0065] El, H12 ©*#69i©*tSft3l±*eii 

tb^©fc»{cse*©iga402«:^bfc < , mxmtemm 
(DmmmBBiWt 8 . ±mmemmt 9 1» ^a^a 3 6 

[0 066] fcl±©J: 5(C. ffilCttni/^im 

CCiB H ^<&?|±tf htxhlcJh. FPD. LSTD. CO 
P. L-SEPD3f©ifeS^R5©ffiJ{)r^3S:l,»4>©t^- 

sct*i-c^s. afc. #isa©«tf^*{c5-9-c. « 
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[0 06 7 ] C<D£5KlsV*>m&Brfr>li>rmLtcis 
yn^x-^tt. <£<D±ffilctei,*r , FPDSS^l 
OOVcm 2 «T^«3, ^^X^lOumai 
(OSEPDWlOVcm 2 felT"C*4^y 

!Srt<Dffiaj<D3 > h ^ X h *«— 5Er X h ^ x- f a > 

[006 8] 

(SUSW1) BlKiSUfc? LLSM3 0~C V 20^>f 

U iSS6 -f>3\ -#tt< 1 0 0>OJ/'J3>#8S8 
*¥*3Lb«[£*l. 0-0. 4mm/min(i:SEftS 
*TT9l±tffc (^*S B e H ^<DiSPg$ft8 5 cm) . J/y* 



W&#©Ti»*r« k 4cm<D£HiU ^<D±iC 1 0 
cmiB3©8ll«H«lfffiK<IW#*EKU. »ffi*>6>3Lb 
8«5W*t?OWt^#fiB**tWl/t3 Ocm 

[0 069] Jftfl©Bft#ffiift0S<DS' n 6 
1 4 0 0 *C<Dm<DU&nmt* Ge = 4 5. 0 [°C/c 
m] , Gc=42. 0 fC/cm] > AG = (Ge-G 
c) =3. 0 [t/cm] CC»SO/c. CCt?f#6ti 

HrilBFPD, L-SEPDfcK<D»JS*?Tofc. ?| 

HI 0 (a) T'&& 0 
[0 07 0 ] 
[*l 3 



(mra/min) 


G=Ge— Gc 

(TC/cn) 


fl '« 


FPD 
(/cn a ) 


L-SEPD 
(/cm 2 ) 


0. 8 


3. 6 


V'J 






0. 55 


3. 6 


N il « 






0. 5 


3-6 


I 'J 


^2 0 


^ 1 0 



[0 0 7 1 ] «l<Dft^e>*>a>SJ:5K: i AG#5°C 

ec£5<fc5&?i±tf«&*»*bfc (B4#M) o 
*SS> 0.5 5 mm/m i n<D3l±fcfiIKr3I±tf/cia 

c£*«r*fc. ^it, bio (a) ten ens £5 

- y **««4 1<DHKC**NS«3 9©«5Htttt®W 
tt. i«ft8&*IW£*r»4. NffiADIBItCU 

osF««4 2^me>*is. 



[0 0 7 2] (XMM2) >jWc, Bl 2fC«Ofc5IJb*S 
It, 3 0 0 0 GO*¥SaS»*BSiRtcEnfflIOoottS?: 

#{i< i o o>©j/y 3>w*»*¥*&5i±att* 

1. 0-0. 4mm/m i nCC^{t3t*T3l±tffc. > 

y 3 >»«<z>»a» 1 4 2 0 -c, mmfrhmwowem 

0 c mX3(D«^jKj|iIKI^«ESU. »ffi^63l 
±6fS^#*r<DW3*iI/^#ff^*%»KLr 3 0 c 

[0 07 3 ] teS(DHiK#ffiitt«©^ f J 3 >OK*>6 
50 1 4 0 0 T;©PJI<DiaK£JK«. Ge = 45. 0 [°C/ c 
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m] . Gc=42. 0 [Vera] . AG = (Ge-G 
c) =3. 0 fC/cm] tc&MLtc. CCrf#<E>ft 

{t<Dti&-Zfttt<D1fi. miO (b> r*5. 
[0 074]il0 (b) il^CZSilsI 
til 0. 5 5-0. 5 8mm/mintt2(?)?l±tfM 

<Dtte&* 10 
[0 07 5 ] fit, SI 0 (a) <Dii^CZ?££*£ 

or ^x-^i r H— ^x-^a^c-r^r 
[oo76] ceo j: *> cc, ra»*.afljn-rs <tteii2tfS<D 

;£{b3ft£C<t*»6, IM*0>a0E*3E*%{bU t£a 20 

^^bo«iiXB©«cc*fflfliWttiaK«j 

[0 0 7 7 ] (^5£W13 , tb««) BttffM^K 
^x-/NffirtMa«K«:#^ri^«5»«rW-<r^ 
/Co il 2 tC7nO/c?|±S|gr, 2 0^>f^7$' 
«CJHf**ISa5xU3>*6 0Kr^*-2^O. 3 0 0 0 
G©«»*EPftI0&#6* iS8-{>^ #{i< 1 0 0 

><D->y=i>#tta«*5i±cf/c 0 ^y3>«BKcM»« 30 

K 1 4 2 0 °C. »ffi^6Blltt©H*l|iffiWr«l»OT«* 
rii, 4cm©5ffliU -ecD±CC 1 0 c mMZOWtt 
H«#H»MM5f*E*0, »B*>6?l±tf^#*r© 

HttW»M**E«Ofc. 

[0 07 8 ] «SAOBffi9tlBiE«OS/ '/ 3 6 
1 4 0 0 T!©m©Btt«JEtt> Ge - 32. 6 [ °C/ c 
m] % Gc = 30. 5 [Vein] , AG = (Ge-G 
c) =2. 1 [Vera] CCR£0fc. ff6hfcS/'J3 

>**ss**«wo«:or. »a*^ajijaia»«:*5tf 40 

1(b) r&S (9GK0I3) o C©*§£\ «ia4>OB?R 
»B©»ttt*. aiB5 mm«^ri»J|ilOTJWfc 
M O ± 2 m m«ft<D±tCflJ|5ttr « <fc A,£¥Sr & o 

/Co 

[0 07 9 ] B*KI?ffiSrf»1vffc £tf±flHBMKM 

w*R0»-ro. -eoffecD^«±ie<f:fHi-ccor, 3 

0 0 0GCD®i#^rEnJjn0^o, [1:^8 -f > *<DV »J n > 
SS^Jie^, Ge = 63. 5 [°C/cm] , Gc = 3 50 
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0. 4 [Vera] , AG = (Ge-Gc) =33. 1 

[Vcm] (egggeofc. »6ti3fc->»;=i>«fea»* 

©WRaffi^ftoai^ftm*:©^. bi 1 <a> r* 
& (JftRM) - C<DtS^ tefi*©B«!*B©JBtttt, 
12 5 m m^rlOt I ± 1 Oram 

©±KQff5tfcr&o/c 0 

[0 080]ill £JI£ <b k ( a ) Ttemm&&f)K 
r * < tf e>oc > r I > £ C t iflt>fr Z> o f I 

[0 08 1] — 2k ( b ) -Ctttmt&Bttfi, l£M*<Dtp& 
o - 3 m m <D{fL tBMr @#>r <fc < — o r t >S C ch 

r*s. 

[0 08 2] ft 43. #jfiW!tt> ±gBj|IS»«KClKE3ti 

*&©r ±gaiKfc»«K*. wi^r&o, 

ttSfc(Dr*ori*:a^©SJBWKH«:S#3nS. 

[0 08 3] ±ian*fi^jBcc*jtir» 4 1S6 
«**tf r km o/c *^bj « c ft $ nr. 

NflWBc^RU ^o|Sft(OB«»Bia«©*Sft*^« 
iffliH»<b<D«K^iB<Z>l6*/hS < T^>^l±tfilJgCci^ 
gp-Tfttf. iBS8- 1 6 4>?&ZWt*ti&±<Di>'V 

T^f^fficDMC Z ffiCc 4> jaSfflr £ c <b 5 * r 4> 
[0 084] 

za, MczffitCcfcorSiiSft^^u^v^a^F 

PD, L-SEPD, COP^(D^ r a-'Y>XPr§^^ 

C<bft<, 9x-;^WBB*>dB©S/ ! J 3>l«* 
*Mjft a r«c&*S'Cfr&. 0*>fe. 'Jx-^BWOBW 
WK^4>tt*3ftS. 
[BBOffi*&VHi] 

[0 1 ] CZffiCcj:**»93©*l£fi?l±SSa»om» 
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0-c£>-£„ 

CH4] *8M<mn l f3Lgjm*. *ss*@?swsifi^ 

CH5] **WoffliR»ffiifi»tcte»S. fi££)gB8N£ 10 

&.m$:™ot<jsiwmv$>z>. 
[06] *mi<t>mtgM6\±£i3t<Dmmftm&m<D)8im 

[07] #2S?)I©*Sill£gJIS&*> ttfi[ti@iK*9fi£& 

oaa^jisi?i±tf (ess) aai©H««:*ji»-c. 

[08] iE|m<Dl»J|0ESnft<r. MH^SiStWffiififg 
©SK£JE<t?l±tf (jffift) auS£©BM*-CH4 

[09] *26|l3©*§IIrlj£eSI&£. MH^HfKWffiifi® 
[0 1 ] 
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(a) :a£*tetC«fc4««*W&. 

( b ) : ##SBJ(c «fc 5MNMii4*t. 

[010] HJSWI{C*jWSteSfiES^Inir©l|gS^Pg© 

(a) : mmmi (czs) . 

(b) : mi&m2 (MCZS) . 

[0in mmm3te£&mm<owtm&g.m5£mzfk® 

(a) :tk«W. 

(b) :mmm3. 

[0 1 2 ] mc zmc£ttms<omfei&\±sm.<Dn 

UK9JBr*S. 

1-SaWUS*. 2-i"J3>IHL 3 -MB. 4-H 
«IHffl. 5-ftFttfi. 7 

8 -BBJHfKMEtt. 9 -±fflBWMNtlt. 10 
-»B i HSWinWIMsrFWi ©HHBL 3 0 I 

9mm, 34 -t-j!, 3 5-», 3 6-tt«K 
S. 3 7-SBM5. 3 8-SE, 3 9 -NUM. 4 0- 

v-y 4i-i-';?fSH. 4 2-osf 

Wft. 4 3 -Jt&fijraflBtt. 
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[03] [04] 
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[05] 
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